platelet-to-lymphocyte ratio (PLR), and the eosinophil-to-lymphocyte ratio (ELR). The predictions and diagnostic significance of these three parameters have been evaluated in a variety of diseases, such as metastatic melanoma, systemic lupus erythematosus (SLE), and Clonorchis sinensis infection. [12] [13] [14] Nevertheless, the clinical value of these three hematological parameters (NLR, PLR, and ELR) in ancylostomiasis is still unclear.
Hence, our study intended to investigate the association between these three hematological parameters (NLR, PLR, and ELR) and ancylostomiasis. We established a model with superior AUC, sensitivity, and specificity for differentiating ancylostomiasis patients from healthy controls.
| MATERIAL S AND ME THODS

| Patients
There were 140 patients with ancylostomiasis and 159 healthy controls diseases such as leukemia; or (h) kidney diseases. The control group was matched with the patient group in gender and age. Additionally, all healthy controls were selected from the Physical Examination Center of our hospital. This study was approved by the Ethics Committee of the First Affiliated Hospital of Guangxi Medical University, and the informed consent of all participants was obtained.
| Data collection
The following data from healthy controls and patients before treatment were collected: gender, age, white blood cell count (WBC), red blood cell count (RBC), hemoglobin (HGB), mean corpuscular volume (MCV), mean corpuscular hemoglobin (MCH), mean corpuscular hemoglobin concentration (MCHC), platelets (PLT), neutrophils (NEU), lymphocytes (LYM), and eosinophils (EOS).
| Laboratory measurements
Routine blood parameters were measured using the Beckman Coulter LH 780 blood analyzer (Beckman Coulter, Brea, CA, USA). NLR (neutrophils/lymphocytes), PLR (platelets/lymphocytes), and ELR (eosinophils/ lymphocytes) were calculated based on the blood cell counts accordingly. The colloidal gold method was used to detect fecal occult blood.
| Statistical analysis
Kolmogorov-Smirnov test was used to evaluate the distribution status of the collected data. The normal distribution data were expressed by mean and standard deviation (mean ± SD), and the non-normal distribution data were expressed by the median and interquartile range (IQR). The clinical characteristics of the ancylostomiasis patients were described by quantity and proportion. was considered to be statistically significant.
| RE SULTS
| Clinical characteristics of ancylostomiasis patients
The clinical characteristics of the ancylostomiasis patients were summarized in Table 1 . There were 140 patients included in this study 
| Comparison of hematological parameters between ancylostomiasis patients and healthy controls
As shown in Table 2 , WBC (P = 0.937) and neutrophils (P = 0.327)
were not statistically different between ancylostomiasis patients and the healthy controls. However, for the patient group, the me- /L, P = 0.000).
| Comparison of candidate markers (NLR, PLR, and ELR) between ancylostomiasis patients and healthy controls
In the present research, we evaluated the differences in three candidate markers (NLR, PLR, and ELR) between patients and controls.
As shown in Figure 1 , the levels of the three candidate markers in the disease group increased significantly compared with those of the control group (P = 0.000); in particular, the ancylostomiasis patients had substantially increased ELR levels in comparison with the healthy controls (P = 0.000). The above results indicate that NLR, PLR, and ELR have important significance for the identification of ancylostomiasis.
| Establishment of a potential multivariate logistic regression model for distinguishing ancylostomiasis patients from healthy controls
The relationship between ancylostomiasis and hematological parameters was determined by univariate analysis, and then, Table 3 
| Establishment of the AUC, sensitivity, and specificity of EOS, NLR, PLR, ELR, and logit P for the identification of ancylostomiasis
The ROC curve was created by comparing the hematological parameters of patients with ancylostomiasis with those of healthy controls (Figure 2 
| Correlations of NLR and PLR with EOS in patients with ancylostomiasis
The association of EOS with NLR and PLR in the patient group was presented in Figure 3 . There was a significant negative correlation between NLR and EOS (r = −0.452, P = 0.000, Figure 3A) . A significant negative association was also observed between PLR and EOS in ancylostomiasis patients (r = −0.357, P = 0.000, Figure 3B ).
| D ISCUSS I ON
Ancylostomiasis is characterized by long-term chronic blood loss and the initiation of multiple systemic diseases (such as diseases of the respiratory, digestive, and cardiovascular systems). 4, 5, 15 A definitive diagnosis of ancylostomiasis and early treatment are critical in control the development of the disease and avoiding complications affecting multiple systems, thus further reducing the financial burden of patients.
Inflammation plays a major role in the pathogenesis of ancylostome. 10 For our research, the diagnostic efficacy of NLR, PLR, and ELR in ancylostomiasis was investigated. Our findings showed that the NLR, PLR, and ELR values of patients were significantly higher than those of controls. This suggests that these three inflammatory markers (NLR, PLR, and ELR) are statistically significant in differentiating patients with ancylostomiasis from healthy controls.
The mechanisms of the hematological change of these parameters and ancylostomiasis were unclear. Studies by Veraldi et al showed that neutrophils and lymphocytes were involved in the development of the ancylostome infection and that these cells were found in some tissue fluids. [16] [17] [18] Wiwanitkit et al 19 revealed that platelets were Microscopic examination of parasite eggs has been the gold standard for the diagnosis of most parasitic diseases, and ancylostomiasis has been no exception. 22, 23 However, a study by Walana et al 24 showed that the positive rate for parasite eggs was only 0.3%; this positive rate is hyperbolically low compared to 47 147 patients with intestinal parasite infection. Thus, the miss rate for microscopic examination of parasitic eggs is extremely high. There are also some inadequacies in the microscopic examination of parasitic eggs; this examination method requires some dangerous chemicals, such as concentrated hydrochloric acid and ether, which will cause harm to the human body. Also, a large amount of time is required to complete the examination, which affects the progress of inspectors and doctors in diagnosing the disease. In contrast, blood routine parameters such as ELR and PLR are relatively easy to obtain and fast to detect, and they have a wide range of clinical applications. Hence, ELR and PLR may be alternative or complementary choices.
The diagnostic value of ELR has been rarely studied. Nevertheless, there are also limitations to our study. First of all, our research is a retrospective analysis, so it has some unavoidable inherent defects, such as recall bias and selection bias.
Second, the sample size is relatively small with only 140 patients, due to the low prevalence of ancylostomiasis in our region. Thirdly, our research is a single-center study, which does not reflect the overall situation of ancylostomiasis. Consequently, our findings need to be validated further by multicenter and large population in prospective studies.
In conclusion, our results reveal that the pretreatment values of NLR, PLR, and ELR may be helpful in the identification of ancylostomiasis. NLR and PLR have a negative correlation with the EOS. ELR may be an independent risk factor for ancylostomiasis and serve as the most effective indicator to distinguish patients with ancylostomiasis from healthy controls.
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F I G U R E 3 Correlation analysis between NLR and EOS, PLR and EOS in patients with ancylostomiasis. A, NLR and EOS in patients with ancylostomiasis; B, PLR and EOS in patients with ancylostomiasis. ELR, eosinophil-to-lymphocyte ratio; EOS, eosinophils; NLR, neutrophil-to-lymphocyte ratio; PLR, platelet-tolymphocyte ratio
